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Introduction
Medical comorbidity in the elderly

is well documented.1 Furthermore, an

increase in the number of coexistent
conditions among elders is directly asso-

ciated with an increase in limitations in
activities of daily living.1 Associations
between disease and physical disability
in the elderly have been found for
arthritis,24 hip fracture,9 low back
pain,8'10 diabetes,6'7'11'12 hypertension,8'12
coronary heart disease,13'14 cardiovascu-
lar disease,15 mild heart trouble,6 heart
attack,11 shortness of breath,6 peak expi-
ratory flow rate,16 leg cramps,6 depres-
sion,17,18 stroke 6,7,11,19,20 visual impair-
ment,7 breast cancer,21 and cognitive
deficits.2 There is, however, no reason

to assume that all conditions have
similar impacts on function.

Previously, the relationship be-
tween arthritis and physical functional
limitations in the elderly has been shown
to be limited to those activities that
require the individual to use the afflicted
joint.2 Other conditions may also have
task-specific impacts on function. For
example, an individual with heart or lung
disease may be limited in activities
requiring endurance but not in those
that require only dexterity. Thus, in a

disabled elder with multiple chronic
conditions, the inability to perform cer-

tain tasks may be related either to the
broad effects of a single condition on

most or all activities of daily living or to
the independent effects of several condi-
tions, each of which affects only a few
activities. Although it is common to
adjust for age, sex, and other sociodemo-
graphic variables when investigating the
association between a particular medical, 1.4 eV-.-.84,...N. 3

condition and physical disability in the
elderly, few investigators have attempted
to sort out the independent impacts of
specific diseases on the physical function
of elders when these conditions coex-

ist.23 If one goal of medical care for the
elderly is to control or diminish the
effects of disease on physical functional
status, then we must understand which
specific medical conditions are associ-
ated with which specific functional limi-
tations.

Many investigations of the relation-
ship between disease and disability have
relied on self-reported disease, poten-
tially hindering accurate assessment of
the connection between specific medical
conditions and physical function. Previ-
ous investigations have also been limited
by statistical approaches that count the
number of comorbid conditions or the
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number of functional tasks affected,
ignoring the potential task-specific na-
ture of the relationship between disease
and disability and the unequal effects of
different conditions on function.

The overall aim of our investigation
was to determine the independent ef-
fects of specific medical conditions on
seven functional activities. Our study
had three goals. The first was to identify
the cross-sectional association in the
Framingham cohort between specific
medically validated diagnoses and func-
tional limitations in two lower-extremity
activities and five complex functional
tasks. The second goal was to compare
the risks of physical disability in elders
for each medical condition, controlling
for age, sex, and the presence of all other
comorbid conditions. The final goal was
to determine the proportion of disability
in the cohort attributable to each medi-
cal condition, incorporating both the
prevalence of the condition and the
increased risk of functional limitation
associated with it.

Method
Study Population

Our study population was the
Framingham Study cohort. This cohort
was enrolled between 1948 and 1951; the
5209 adults aged 28 through 62 consti-
tuted a one-third sample of Framingham
residents in this age group. This group
has been followed for more than 40
years; survivors are examined once every
2 years. With respect to mortality, fewer
than 4% of the initial cohort of 5209
individuals have been lost to follow-up.
At the time our data were collected,
there were 2731 survivors. The data for
this study are based on the 1826 elders
who participated in the 18th biennial
examination (1983 through 1985). The
majority of nonparticipating survivors
resided out of state and did not visit
Framingham during the 2 years of the
cohort examination.

Severe functional limitations in even
the most basic activities of daily living
have been documented for institutional-
ized elders.24 We proposed to study
higher levels of physical functional sta-
tus, including instrumental activities of
daily living such as grocery shopping and
housekeeping, in noninstitutionalized el-
ders. We limited our analyses to 1769
individuals who were not institutional-

ized at the time of their on-site participa-
tion in the 18th examination.

Definitions ofDisease
All disease data were collected by

trained study physicians and nurses and
verified by a panel of physicians. We
initially identified 20 medical conditions
of potential interest in the data set
available for study (Appendix A). We
studied two musculoskeletal conditions:
knee osteoarthritis and hip fracture. We
allowed for two clinical presentations in
our definition of knee osteoarthritis: (1)
at least grade 2 radiographic changes
according to the Kellgren and Lawrence
criteria25 with pain in or around the knee
lasting at least a month in the year prior
to examination; or (2) at least grade 3
radiographic changes (joint space nar-
rowing plus osteophytes) with infre-
quent pain. In a previous study of knee
osteoarthritis in the elders of the
Framingham Study, it was found that
those with infrequent symptoms and
severe radiographic changes had in-
creased odds of lower-extremity disabil-
ity comparable to those of elders with
symptoms but less severe radiographic
changes.2 Hip fracture was defined as
fracture of the proximal femur prior to
the 18th biennial examination.

There is evidence that obesity en-
hances the effects of arthritis on disabil-
ity.4 Therefore, we included obesity,
defined as a body mass index (weight in
kilograms divided by height in meters
squared) of 30 or more, as the third
medical condition in our preliminary
analyses. Elders who used either insulin
or oral hypoglycemics were counted as
persons with diabetes.

Eight cardiovascular conditions were
considered in the preliminary analysis of
the relationship between a disease and
disability. Hypertension was defined as a
systolic blood pressure greater than or
equal to 160 mm Hg and a diastolic
blood pressure greater than or equal to
95 mm Hg at examination 18, without
reference to treatment. Elders with
cerebral vascular accidents, excluding
transient ischemic attacks, prior to exami-
nation 18 were counted as persons with
stroke. Specific criteria for angina pecto-
ris, myocardial infarction on electrocar-
diogram, coronary insufficiency, and con-
gestive heart failure have been developed
for use at Framingham and are pub-
lished elsewhere.'4 For the purposes of
this study, we defined heart disease as
any history of angina or myocardial

infarction on electrocardiogram. We
also included physician-diagnosed inter-
mittent claudication as the final cardio-
vascular condition.

Three pulmonary disorders were
defined for our preliminary analyses.
First we examined dyspnea on exertion,
although we recognized that it might be
related to conditions other than lung
diseases. Using spirometry performed at
the previous biennial examination (1981
through 1983), we defined chronic ob-
structive pulmonary disease as ratio of
forced expiratory volume in 1 second to
forced vital capacity of less than 60%.26
The third condition, symptomatic chronic
obstructive pulmonary disease, was de-
fined as chronic obstructive pulmonary
disease on spirometry as defined above
with dyspnea on exertion. Cancer was
defined as any prevalent cancer except
nonmelanoma skin cancer within the 5
years prior to an individual's visit at
examination 18.

Mental status examinations are rou-
tinely conducted at Framingham.27 As
recommended by its developer, a score
of less than 24 of a possible 30 on the
Folstein Mini-Mental Status Examina-
tion was used to indicate cognitive
impairment.28 The 10-item Framingham
screening measure of depressive symp-
toms is based on the CES-D (Center
for Epidemiologic Studies-Depression
Scale).29 Each self-report item is scored
dichotomously, indicating presence or
absence of the symptom. We considered
a score of 4 or higher at examination 18
as evidence of depressive symptomatology.

Data on cataracts and visual acuity
were used to identify any association
between visual impairment and func-
tional limitations. We considered cata-
racts in either eye or both eyes. Al-
though data on visual acuity at
examination 18 were not available, we
used data gathered at the 19th biennial
exam on a subsample of elders and
defined impairment as best-corrected
vision worse than 20/40 in either eye.

Measures ofPhysical Disability
Data were collected on 16 measures

of physical disability at examination 18.
Six items measuring the most basic
activities of daily living (e.g., bathing and
toileting) were rejected for inclusion
because we found little disability on
these items, as might be anticipated in a
sample of elders living independently in
the community. Three items measuring
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more complex activities (e.g., dialing a
telephone) were rejected for the same
reason. Of the seven remaining func-
tional measures, two items covered
activities explicitly involving the lower
extremities: walking up and down stairs
to the second floor and walking a mile.
Each of these items was adapted from
the Rosow-Breslau Functional Health
Index30 and had been used previously at
Framingham. Five measures covered
functional tasks requiring both upper
and lower extremities: housekeeping;
heavy home chores, including shoveling
snow and washing windows; cooking;
grocery shopping; and carrying bundles
weighing 10 pounds. The item on heavy
home chores came from the Rosow-
Breslau Functional Health Index; the
last item was taken from an instrument
developed by Nagi.3' The items on
housekeeping, cooking, and grocery
shopping had also been previously used
at Framingham.32

For items from the Rosow-Breslau
instrument, subjects were recorded as
able or unable to do without help. The
items on housekeeping, cooking, and
grocery shopping asked whether the
respondent could perform that activity
entirely without help from another per-
son. The item on carrying bundles was
part of a physical performance battery
administered by a study nurse.33 For this
item, subjects were scored as indepen-
dent, dependent on an assistive device,
dependent on human assistance, or
unable to do. To make the definition of
the dependent variable comparable
across items, we chose the need for
human assistance as the criterion of
functional limitation for each of the
seven dependent variables.

Data Analysis
To pare our list of diagnoses using

both clinical and statistical criteria, we
evaluated the strength of the association
of each of the initial 20 conditions with
disability in each of the seven functional
tasks. We considered whether the condi-
tion had clinical relevance to any one of
the functional activities (e.g., intermit-
tent claudication and walking) and
whether the age- and sex-adjusted rela-
tive risk was at least 1.5. On the basis of
these criteria, we identified 10 prevalent
medical conditions associated with physi-
cal disability in the Framingham cohort:
knee osteoarthritis, hip fracture, diabe-
tes, stroke, heart disease, congestive
heart failure, intermittent claudication,

chronic obstructive pulmonary disease,
depressive symptomatology, and cogni-
tive impairment. The specific criteria for
these diagnoses are found in Appendix B.

We used logistic regression analyses
to calculate prevalence odds ratios for
dependence in performing each of the
seven functional tasks. All elders were
used as the referent group in these
calculations so that these odds ratios are
estimates of relative risk. An odds ratio
was defined as the odds of functional
dependence in performing a functional
task among subjects with a specific
medical condition divided by the odds of
dependence in that task among all
subjects. Because we had noted a high
degree of association between heart
disease and congestive heart failure, we
did not adjust for the presence of heart
disease in the sample when calculating
the odds of disability for elders with
congestive heart failure. We did, how-
ever, include both conditions when ad-
justing for all noncardiac conditions.

In each of the seven logistic regres-
sion equations for a particular condition,
we controlled for sex, for age as a
continuous variable, and for the pres-
ence of each of the 10 medical condi-
tions to calculate an adjusted odds ratio
(aOR). The adjusted odds ratio was
computed with 95% confidence intervals
based on maximum likelihood-derived
standard errors.

To understand the impact of each
condition in terms of its prevalence as
well as its odds of disability, we also
computed the proportion of dependence
in a particular task attributable to each
condition as an adjusted attributable
fraction (AF).34 We calculated the ad-
justed attributable fraction in this study
using the formula

AF = [(p)(aOR - 1) + aOR],

wherep is the proportion of functionally
limited elders with a specific disease.

We had obtained knee radiographs
on 1416 subjects in our sample. To
maintain the size of our sample for this
study, we used age, sex, and knee
symptoms to impute knee osteoarthritis
to elders who had participated in exami-
nation 18 but did not have radiographs.
Our data on osteoarthritis includes the
imputation of knee osteoarthritis to 61
elders. We compared analyses with and
without these imputed cases and found
no differences; therefore, imputed cases
of knee osteoarthritis are included in the
results below.

TABLE 1-Age Breakdown of
Study Sample (n =
1769)

Men Women
(n = 709) (n = 1060)

No. % No. %

<69y 260 36.7 353 33.4
70-79 y 328 46.3 518 48.9
280y 121 17.1 188 17.7

Mean ± SD 73.4 ± 6.3 73.9 ± 6.4
Range 64.1-92.1 63.8-94.6

Results
The age breakdown of the sample is

shown in Table 1. There were 1060
women and 709 men; the mean age was
73.7 years. The prevalence of the 10
medical conditions included in our analy-
ses and the proportion of elders with at
least one comorbidity for each disease
are found in Table 2. We found heart
disease and knee osteoarthritis the most
prevalent and hip fracture and conges-
tive heart failure the least prevalent of
these diseases.

The prevalence of dependence in
each of the seven functional activities is
found in Table 3. Dependence was
substantially more frequent for heavy
home chores, which require upper and
lower extremity use, and walking a mile,
one of the two lower-extremity items;
dependence in cooking was found least
often.

The age-, sex-, and comorbidity-
adjusted odds ratios for dependence in
each activity are found in Table 4. Only
stroke was significantly associated with
dependence on human assistance for all
seven tasks. Depressive symptomatology
and hip fracture were each significantly
associated with functional limitations in
five tasks. Four conditions were associ-
ated with dependence in four tasks each
and posed risks of similar magnitude:
knee osteoarthritis, heart disease, conges-
tive heart failure, and chronic obstruc-
tive pulmonary disease.

The largest proportions of subjects
dependent on others in stair climbing
were among elders with hip fracture or
congestive heart failure. Increased odds
of dependence in stair climbing were
also seen for elders with knee osteoarthri-
tis, diabetes, stroke, chronic obstructive
pulmonary disease, and depressive symp-
tomatology. The proportion of elders
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TABLE 2-Prevalence of Conditlons

No. Affected/ % wth at Least One
Condition Total n % Other Condition

Knee osteoarthritis 318/1726 18.4 50.0
Hip fracture 62/1769 3.5 69.4
Diabetes 110/1758 6.3 69.1
Stroke 122/1769 6.9 71.3
Heart disease 324/1769 18.3 66.4
Congestive heart failure 56/1769 3.2 92.9
Claudication 124/1769 7.0 77.4
Chronic obstructive pulmonary 113/1724 6.6 58.4

disease
Depressive symptomatology 152/1668 9.1 57.2
Cognitive impairment 139/1704 8.2 67.6

Note. "Total n's" may not equal 1769 because of missing data.

TABLE 3-Prevalence of
Dependence on
Human AssIsance

No.
Affected/

Activity Total n %

Stair climbing 101/1733 5.8
Walking a mile 301/1690 17.8
Heavyhome 531/1712 31.0
chores

Housekeeping 131/1567 8.4
Cooking 69/1558 4.4
Grocery shopping 113/1558 7.3
Carrying bundles 89/1643 5.4

Note. "Total n's" may not equal 1769
because of missing data.

dependent in walking a mile was substan-
tial for every condition. Elders with hip
fracture and stroke had the greatest
odds of limitation in this activity.

For each of the 10 conditions, more
elders were limited in performing heavy
home chores than in any other activity.
The odds of dependence in performing
heavy home chores were particularly
striking for elders with stroke, heart
disease, and congestive heart failure.
Dependence in light housekeeping was

not common. The strongest associations
were found for elders with hip fracture,
stroke, and congestive heart failure.
Elders with knee osteoarthritis, heart
disease, chronic obstructive pulmonary
disease, and depressive symptomatology
also had substantial odds of dependence
in this activity.

Few elders with any medical condi-
tion were functionally limited in cook-
ing. The strongest associations between

a medical condition and a functional
limitation in cooking were found for
elders with stroke or diabetes. The
largest proportion of elders who were

dependent in grocery shopping were

subjects who had sustained a hip frac-
ture at some time prior to examination
18. Dependence in grocery shopping was
most strongly associated with stroke.
Elders with hip fracture, heart disease,
and depressive symptomatology also had
increased odds of dependence in grocery
shopping. The risk of dependence in
carrying bundles was greatest for elders
with congestive heart failure, who also
constituted the largest proportion of
elders limited in this activity. Knee
osteoarthritis, stroke, and depressive
symptomatology were also strongly asso-

ciated with dependence in carrying
bundles.

The percentage of functional limita-
tion in each task attributable to each
medical condition after adjustmentswere
made for age, sex, and comorbidity is
found in Table 5. Most conditions
account for at least 7% of the disability
in at least one activity. Comparisons of
the magnitude of these fractions across

all activities, however, draw attention to
one diagnosis in particular: stroke. Al-
though attributable fractions of similar
magnitude in every functional task were
found for some other conditions, depres-
sive symptomatology accounts for a

substantial proportion of the limitations
in each of the five functional tasks. Knee
osteoarthritis and heart disease each
contribute to limitations in at least four
tasks, only two of which (walking a mile
and light housekeeping) are the same for
both conditions. The proportion of limi-
tations in either of these activities that is

associated with knee osteoarthritis is
substantially greater than the proportion
attributable to heart disease.

Discussion
We identified 10 prevalent medical

conditions associated with disability in
elders: knee osteoarthritis, hip fracture,
diabetes, stroke, heart disease, conges-

tive heart failure, intermittent claudica-
tion, chronic obstructive pulmonary dis-
ease, depressive symptomatology, and
cognitive impairment. Our findings indi-
cate that these 10 medical conditions
impose functional limitations on the
elderly that are specific to each disease
and to each activity. After adjustment
for coexisting medical conditions, stroke,
depressive symptomatology, hip frac-
ture, knee osteoarthritis, heart disease,
congestive heart failure, and chronic
obstructive pulmonary disease demon-
strated significant and substantial asso-

ciations with limitations in at least four
of the seven functional activities studied.
The largest proportions of disability
were attributable to knee osteoarthritis,
heart disease, depressive symptomatol-
ogy, and stroke.

The results of this study corrobo-
rate the findings of other studies. De-
spite its low prevalence, stroke, which
limits a broad array of functional activi-
ties, is one of the main disabling condi-
tions of the elderly. Our sample included
only noninstitutionalized survivors of
stroke and excluded those who may have
been functionally incapacitated by stroke
to the point of needing nursing home
placement. Thus, with respect to all
elders, the disabling effects of stroke
may be even greater than our results
indicate. Previous studies, including those
done at Framingham,19 20 have indicated
a relationship between stroke and disabil-
ity in the total number of activities that
were limited. The data presented above
clarify the magnitude of this relation-
ship. Our study also demonstrates the
global effect of stroke on function, which
follows from the pattern of upper- and
lower-extremity neuromuscular impair-
ments typically seen in the patient with
stroke. Similarly, our findings support
the observations of Harris et al.15 and
Guralnik and Kaplan8 regarding arthritis
and cardiovascular disease and their
relationship to disability in the elderly.

The conclusions on the relationship
of cardiovascular diseases to physical
disability in the elderly that are sup-
ported by our data are somewhat differ-
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TABLE 5-Percentage of Disability Attributable to Specific Conditions after Adjustment for Age, Sex, and Comorbidity, by
Condition and Activity

Chronic
Knee Congestive Obstructive
Osteo- Hip Heart Heart Pulmonary Depressive Cognitive

Activity arthritis Fracture Diabetes Stroke Disease Failure Claudication Disease Symptomatology Impairment

Stair climbing 16.7 9.1 9.8 12.8 5.2 7.6 3.1 7.4 15.4 ...a
Walking a mile 15.4 4.9 4.3 9.3 9.3 2.4 6.8 5.2 10.4 ...a
Heavy home chores ...a 2.8 2.2 6.7 15.3 3.9 1.2 3.8 4.0 ...

Housekeeping 16.7 7.8 2.6 12.6 13.4 6.5 0.0 6.5 15.9 3.4
Cooking 0.5 7.1 6.8 14.7 8.9 3.3 3.1 ...a 4.3 7.3
Grocery shopping 1.2 7.5 3.5 16.7 13.0 1.6 .. .a 4.5 15.4 7.8
Carrying bundles 16.6 7.3 4.6 12.6 2.3 6.6 3.0 4.0 16.6 8.6

aAdjusted odds ratio < 1.

ent from those reached by other investi-
gators at Framingham.14 We found
substantial effects for cardiovascular
disease including congestive heart fail-
ure. Previous analyses of physical disabil-
ity in the Framingham cohort may have
been unable to detect relationships
when the cohort was younger and there-
fore less disabled. Furthermore, our
analyses indicate that there is some
task-specificity in the disability associ-
ated with cardiovascular disease. Sum-
mating the number of functionally lim-
ited activities may obscure the
relationship between some cardiovascu-
lar diseases and limitations in particular
activities.

The diminution of the effects of
cognitive impairment after adjustment
for comorbidity is striking. Although the
relationship between cognitive and func-
tional decline has been well accepted, it
is clear that much of the disability
associated with cognitive impairment
among noninstitutionalized individuals
may be due to other causes. It is also
possible that the functional measures we
chose do not capture the specific tasks
that are most affected by cognitive
impairment in a community-dwelling
population. In contrast, however, the
effects of depressive symptomatology on
function remain even after adjustment
for the comorbidities included in our
study. Previously, Wells and colleagues
found that adults with a current depres-
sive disorder or depressive symptoms
had worse physical, social, and role
functioning than their peers without
such conditions.35 Our finding highlights
the contributions of psychological fac-
tors to physical functional limitations in
the elderly. Physical disability is not
merely the end result of physical condi-

tions. Successful performance of many
functional activities, such as housekeep-
ing, requires motivation and cognitive
abilities as well as physical ones.

It is also important to comment on
two of the conditions for which we were
unable to find a relationship between
disease and disability, namely cancer
and visual impairment. It was surprising
to us that prevalent cancers were not
related to functional limitations in the
elderly. Satariano et al., for example,
have found difficulty in activities requir-
ing primarily upper-extremity strength
among women with breast cancer aged
55 through 74, but not among those aged
75 through 84.21 Although our five
complex activities of daily living required
the use of both upper and lower extremi-
ties, we could not find any consistent
relationship between cancer and disabil-
ity in our preliminary analyses. The
mean age of our sample approximates
the age of the group in Satariano's
sample who were no more disabled than
the control subjects. It is quite possible
that those elders in Framingham with
the most disabling forms of cancer had
died of it or did not participate in the
study; therefore an older cohort such as
ours may include only elders with less
disabling cancer. Although visual impair-
ment may increase the risk of falls and
other accidents among the elderly, it
does not appear to be related to func-
tional limitations in the tasks we evalu-
ated. It is also possible that the criterion
of visual impairment we used (best-
corrected vision of 20/40) may not be
severe enough to identify those elders
whose functional limitations may be
associated with impaired ability to see.

Verbrugge and her colleagues re-
ported on the relative impact of comor-

bid conditions on functional limitations
in all adults aged 55 years or older
included in the Supplement on Aging to
the 1984 National Health Interview
Survey.36 Considering each disease sepa-
rately and adjusting for age, sex, and
race, Verbrugge et al. found that highly
prevalent conditions generally had little
impact on an elder's difficulty in perform-
ing functional activities. Conversely, sev-
eral low-prevalence conditions were
strongly associated with increases in the
total number of gross mobility tasks and
basic and instrumental activities of daily
living that elders performed with diffi-
culty or were unable to do. Arthritis was
shown to be the sole exception to this
general conclusion, as it was a highly
prevalent disease with a moderate corre-
lation with difficulty in performing an
overall number of physical functional
tasks. Our analyses corroborate and
extend the conclusions of Verbrugge et
al. However, it should be noted that our
definition of medically verified arthritis
was limited to the knee. If we had
included hand, wrist, and hip arthritis,
the functional impact of "all arthritis,"
the definition used by Verbrugge et al.
for self-reported arthritis and in calculat-
ing the proportion of disability attribut-
able to arthritis, would have been even
greater.

The conclusions of our study are
limited in several ways. Our data were
collected at the Framingham study site.
Therefore, some individuals may have
been excluded because they were func-
tionally limited by their medical condi-
tions to the point of being unable to
come to the site. The nonparticipation of
these individuals would weaken the
association of disease and disability in
our results.
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Another limitation of this study may
be the definitions we chose to use for
each of the medical conditions, despite
the accuracy of data verified medically.
As we have shown for knee osteoarthri-
tis, the risks of disability change with the
stringency of the definition of the dis-
ease.2 We can assume that the risks of
disability for any other condition we
studied would change if the criteria for
the condition were modified. When
confronted with the possibility of defin-
ing a condition in several ways, we chose
conservative criteria that we believed
would also be clinically meaningful.
Furthermore, our study was concerned
only with the association between a
single condition and physical disability
after all other medical conditions were
controlled. We did not examine how
various combinations of medical condi-
tions might be associated with increased
risk for disability in the elderly. Our
understanding of disability in the elderly
should not, however, be confined merely
to the study of disease and disability.
Future research must also account for
the contributions of psychological and
social factors-for example, personal
motivation and social support-to spe-
cific physical functional limitations.

Our study is also limited by the
functional tasks that were available for
study. Although these items are tradition-
ally used in broad epidemiological stud-
ies of disability in the elderly, they are
only a very small sample of functional
activities. Other data, not available at
Framingham, might be able to demon-
strate similarly strong associations be-
tween our 10 target conditions and other
functional tasks. A change in dependent
variables might also yield substantial
odds of disability for some of the
conditions that did not appear strongly
associated with functional limitations in
our study. For example, it is very likely
that the odds of functional limitation in
elders with cognitive impairment would
have been greater ifwe had chosen basic
hygiene and self-care activities of daily
living as measures of disability.

The results of this study have public
policy implications. The emphasis in
geriatric health care and prevention has
only recently been on functional morbid-
ity. The relationship between stroke and
functional limitations in the elderly is
broad, involving a host of activities.
Reductions in stroke and its aftereffects
should yield improvements in the func-
tional abilities of elders in a variety of
tasks. Similar gains in physical function
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might be realized through prevention of
depressive symptomatology and hip frac-
ture. In contrast, the relationships of
knee osteoarthritis and heart disease to
fv'ction are more closely tied to specific
activities. Thus, practitioners must care-
fully link a functional deficit to its most
likely medical cause to diminish the
effects of these diseases on function.
Clinically, as demonstrated by the high
degree of medical comorbidity in our
subjects, these medical conditions are
likely to be coexistent. Successful evalua-
tion and treatment of an elderly patient
will require a careful examination of the
independent contributions of each of the
patient's medical diagnoses to his or her
physical functional status.

In summary, we investigated the
effects of 10 medical conditions on seven
functional limitations in the elderly.
Only one condition, stroke, contributed
to limitations in all seven activities. The
proportions of disability in the elderly
attributable to knee osteoarthritis, stroke,
heart disease, and depressive symptom-
atology were greater than the propor-
tions of disability attributable to other
conditions. Efforts to reduce the effects
of certain medical conditions on the
functional status of the elderly will be
enhanced by our understanding of the
disease- and task-specificity of these
relationships. O
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